4-Azasteroidal 5 alpha-reductase inhibitors without affinity for the androgen receptor.
In efforts to develop potent 5 alpha-reductase inhibitors without affinity for the androgen receptor, synthetic 3-oxo-5 alpha-steroids were tested for their ability to inhibit 5 alpha-reductase, using [14C]testosterone as the substrate, and for their ability to inhibit the binding of [3H]5 alpha-dihydrotestosterone to the androgen receptor of rat prostate cytosol. 2',3' alpha-Tetrahydrofuran-2'-spiro-17-(5 alpha-androstan-3-one) is not an inhibitor of 5 alpha-reductase and has a high affinity for the androgen receptor; substitution of the -CH2- at the 4-position with N-H resulted in a good inhibitor of 5 alpha-reductase. The 4-N-CH3 derivative is even more active, whereas the N-CH2-CH3 derivative is inactive. These 4-aza derivatives have much lower affinity for the androgen receptor than the parent compound. The 4-N-H derivatives of several 3-oxo-5 alpha-steroids were found to be 20-100% as potent as their corresponding 4-N-CH3 analogs as inhibitors of 5 alpha-reductase, whereas their androgen receptor affinities were at least 40-fold lower than their 4-N-CH3 analogs. Their 5 beta-isomers did not inhibit either 5 alpha-reductase or the androgen receptor binding of [3H]5 alpha-dihydrotestosterone. Two of these 4-N-H steroids, 17 beta-N,N-diethylcarbamoyl-4-aza-5 alpha-androstan-3-one and 17 beta-N, N-diisopropylcarbamoyl-4-aza-5 alpha-androstan-3-one, are potent 5 alpha-reductase inhibitors with Ki values equal to 29.2 +/- 1.7 and 12.6 +/- 0.8 nM, respectively, but have little affinity for the androgen receptor. The inhibition of 5 alpha-reductase by both compounds is competitive with testosterone. When [3H]testosterone was incubated with minced rat prostate in the presence of either of these two 4-azasteroids, the nuclear concentration of 5 alpha-dihydrotestosterone decreased and that of testosterone increased. The total nuclear uptake of testosterone plus 5 alpha-dihydrotestosterone was not significantly affected. These 4-azasteroids should be useful for investigating the importance of 5 alpha-reductase in androgen action in vivo.